Qualitative samples of flora and fauna were eolleated in several points~ 
and/or ,percentage cover~ along with Amp~oa óJtag~~..i..ma, Caut~pa v~cLela.ta, and crustose corallines. The scareity of sea urehins~ along with the dominance of algae known to produce chemieal feeding deterrents or to have a calcareous nature~ points towards a strong pressure by predators~ with fishes probably playing a key role in the maintenance of the structure of this subtidal community. In troduction
The Archipelago of Fernando de Noronha ís located 360 km off the northeastern coast of Brazil. The main island is the site of a military base, andis inhabited by ca. 1200 people working as government employees or in touristic activities. Its benthic marine organisms were first collected by the Challenger expedition, from 1873 to 1876 (see Fausto Filho, 1974, Oliveira Filho, (*) Pós-graduanda da área de oceanografia biológica.
Publ. n. 652 do In~.t. oceanogJt. da U~p. 1974). Ridley (1890) published the first taxonomic survey on the crustaceans, molluscs. echinoids. briozoans, and fishes ofthe Archipelago. Since that time, only taxonomic studies of the fauna have been undertaken, with the exception of the works of Laborel (1969), Matthews & Kempf (1970) , and of Fausto Filho (1974) , which give the bathymetric distribution of corals, molluscs, and crustaceans, respectively. The only work dealing with the marine flora of the region was dane by Dickie (1874) . After that, Pereira e.t ai.. (in press ) listed the flora mainly of the intertidal zone. However, there is no quantitative data nor distribution profiles of the flora of the region.
As there is interest in increasing touristic activities in the archipelago, on one hand, and a popular movement·to preserve its marine flora and fauna, on the other, the knowledge of the biota is a must. This motivated us to make a survey of the region to get preliminary information on the quali-quantitative composition of the flora and fauna of its rocky coasts, especially of the sublittoral. This paper deals with the general characteristics and vertical distribution of these benthic marine organisms.
Study site
The Archipelago of Fernando de Noronha belongs to a branch of the mid-Atlantic Ridge (Almeida, 1955) , and is composed of six small volcanic islands and 14 islets. The main island is about 9 x 6 km, oriented in a NE -SW direction (Fig. 1) . It emerges at 03°5l'S and 32°25'W, rece1v1ng the clear, warm (26-27°C), and quite saline waters (36%0) of the South Equatorial Current (see Düi~g et al., 1980) . The Archipelago is probably und~r the effect of the Atlantic Equatorial Undercurrent, which originates off the northeastern Brazilian coast and flows below and in the opposite directibn of the South Equatorial Current, along the Equator between 5 0 S and 5°N, at a depth of 60-90 m (Philander, 1973; Molinari et al., 1981) .
During most of the year, ·southeast trade winds reach the s outh eas t e rn side of the archipelago, which is, therefore, subject to strong waves. The climate is tro"pical, with a dry season from August to January, and a wet period in the other months. Annual rainfall indexes reach 1083 mm, and mean air temperature is 25.3°C (Walter & Leith, 1960) . There are few fresh-water streams in the archipelago, which remain dry during most of the year (Almeida, 1955) .
Frg. I. Sampling stations in the Fernando de Noronha Archipelago.
Tides are semi-diurnal, with an amplitude of 3.2 m during the spring tides and 2.0 m in neap tides (Almeida, 1955) . Smooth descending slopes, with boulders large enough not to b e dislodged by the waves, compose most of the subtida1 seascape where samples were collected (Fig. 1) . Sapata Point was an exception, with its steep slope down to 27 m.
Methods
Qualitative samples of flora and fauna were collected in several points, from the supralittoral fringe down to 30 m, using mainly aqualungs, during late October-early November of 1985, to get an overview of the biota around the archipelago (Fig. 1) .
In order to assess the vertical distribution and abundance of the species on the rocky coasts four transects, up to 200 m long, were laid perpendicularly to the shore in selected places: Sapata Point, Carreiro da Pedra Bay (Golfinhos Bay), Desembarque, and Buraco do Inferno. Samples were taken from 25 x 25 cm quadrats positioned at fixed places (5,10, or 20 m) interval along the transects down to a variable depth depending of algal abundance and their substrate. After being photographed and having its percent cover estimated visually, the flora was collected and sorted out in the laboratory. Four smaller quadrats (12.5 x 12.5 cm), placed within the standard one, were used to increase the precision of the cover data. The biomass of the most common fleshy species was measured (wet weight). The collected material was deposited in the herbarium of the Instituto de Bioci~ncias, Universidade de são Paulo, Brazil (SPF).
Percent cover data of the dominant algae (> 25% cover within each quadrat) was used to picture their distribution along the transects. Algae prese" nt wi th 25 r-50%, 50 ~ 75% and 75 ~ 100% cover within the quadrats were drawn as 1,2, or 3 individuaIs, respectively, ~n Figures 2 to 5, which represent the transects. Because fauna was usually not abundant within the quadrats, its quantitative data was based on the observation of its occurrence along the entire transect. Identification of the fishes was based on photographs.
Results
Most of the observations described below concern the northwestern side of the Archipelago, once the strong waves did not permit satisfactory work on the other side. The vertical distribution of the benthic marine organisms along the four transects studied is illustrated in Figures 2-5 The most common species of macroalgae around the archipelago are listed in Table 2 , which does not include small filaments, tiny epiphytes, and many of the blue-greens. Brown algae of the families Dictyotaceae (Victyopt~ jlL6.t.ü. V. Y.JfagiogJtamma, V. meJt; Stypopodium zovtafe) Fishes, on the other hand, were abundant; the most common species observed during the dives are listed in occurs only on the high sbore of the mainland coast of Brazil (Vermeij & Porter, 1971; Vermeij, 1973) . Bands of barnacles and dense covers ofmacroalgae, cbaracteristic of the intertidal zone around the world (see Lewis, 1964) Littler & Litter, 1980) . Chemical grazing deterrents are indicated (TO when toxins are known for the species, and (TO) when they are known for the genus see Norris & Fenical, 1982; Hay, 1984) . Small filaments and epiphytes, and most of the blue-greens were not included vel'ticillata (1,2,3,4,6, 7,9,10) F I LAMENTOU S REDS (8, 9, 10) Caulel'pa mexicana (10) Caule1"pa prolifera (7, 10) Ca u lel"pa racem08a (10) Caulerpa sertularioides (5,6 ,7,lO) Codium intertextum* (4) Codium isthmocladus (4) Die,tyosphae ria sp (4, 4:intertidal, 6,7,7:intertidal,9,10) Halycistis sp* (6,7:intertidal,8) Valonia maerophysa (6, 8) Celidiella acerosa (2,2:intertidal,4, 4:intertidal,6,7:intertidal,10) Celidiopsis gracilis* (4)
Celidiopsis planieaulis (2)
Ce lidium pusi llum (2) Celidium sp (1,2,2:intertidal,4,8)
Criffithsia sp (1,2:intertida1,4,9)
Wrangelia argus (1,3,4,5,6,7,7: intertidal,9,10)
Hydrocoleum lyngoyaceus *(1:intertida1,4)
Lyngbya aestuarii* (1:intertidal ,3l
Lyngbya majuscula* (3, 5, 6) Lyngbya 
Gala x a u ra mapginata (2)
Galaxaura obtusata (2,2:inter tidal,
6,10)
Gala x a uro a spp (2,2:inte rtid a l,4,4:
intertidal,7,7:inte rtida l,8)
Ja n ia adhae ro e n s (3)
Jania capillacea ( 4, 7, 8, 9 ) Ja n ia pumi la (2,2 : intertidal, 4) Liago ro a sp 
CRUSTOSE REDS CRUS TOSE BROWNS

Hi lde n b roa ndia sp (2)
Lithot hamnion s pp (1,2:inte rtidal, 6, 8, 10) 
Peysso n eli a boudou ro esq u ei * (4)
Pe y8s one l i a sp (2,6,7,8)
Ral f sia sp* (4)
Obs: -Numbers between parentheses correspond to sampling sites (see Fig. 1 Kempf, 1965 Kempf, /1966 Kempf & LaboreI, 1968 ).
In the subtidal the macroalgae showed exuberant growth and relatively high biomass when compared to other tropical regions (Oliveira Filho, unpublished Hemispheres it has been demonstrated that low densities of sea urchins favor the existence of abundant flora (for example, see North & Pearse, 1970; Duggins, 1983; Dayton, 1985, and Miller, 1985) 0 On the other hand, many fishes known to feed heavily on marine algae, such as surgeon-fishes, blennies, and parrotfishes, were observed at Fernando de Noronha, although not in the high densities present in Ascension, where they eliminate alI erect macroalgae (see Price & John, 1980) . The Dictyohaceae and Sargassaceae were the predominant groups of brown algae in Fernando de Noronha, a situation similar to that of the Caribbean sea (see Norris & Fenical, 1982) . The dominance of these algae suggests that they are not only better succeeded in terms of space, but also less preferable as a food item to fishes than most of red and green algae. The Dictyotaceae are known to contain diterpenoids that may' be toxic to fishes (Norris & Fenical, op o cit.; Hay, 1984 (Randall, 1967) . Caulervaceae, one of the conspicuous families of green algae in the Caribbean sea (Norris & Fenical, 1982) and at Saint Paul's Rocks (Lubbock & Edwards, 1981) , was also well represented in Fernando de Noronha. Caulerpaceae produce secondary metabolites, such as caulerpin, caulerpicin,and caulerpenyne, that may intoxicate fishes and deter feeding in sea urchins (Hay, 1984) 0 The other dominant algae observed in the archipelago are also known to deter feeding for their calcareous incrustation, such as Amp~oa spp., or for a morphology, such as that of calcareous and non-calcareous crusts, that makes it difficult for several groups of herbivores to feed on them (see Hay, 1981) . Also remarkable were the abundance and diversity of blue-green algae and the absence of fleshy reds, such as Gracilariaceae, so common in the mainland littoral. Nevertheless, the existing species of algae are common members of the northeastern coast of Brazil (Oliveira Filho, 1977) .
Besides the scarcity of barnacles and of sea urchins, several other animal groups were not well represented ar were even quite rare. Starfishes, sea cucumbers, crinoids, solitary ascidians, and oysters, for instance, were not found by us in Fernando de Noronha.
Matthews & Kempf (1970) and Fausto Filho (1974) , studying molluscs and crabs, respectively, have also noted that many species that occur on the mainland do not occur inthe archipelago. Evidence concerning the assumption that the archipelago is relatively isolated from the continent is the incidence of endemic species and subspecies in the intertidal and shallow waters (see Vermeij, 1972; Fausto Filho, 1974) . Many of the species that do not have long-lived larval stages would have difficulty in reaching the islands ar would be in insufficient numbers to establish a self-maintaining population. Most of the marine species found in Fernando de Noronha, however, are common to the western Atlantic, specially to Sidera8trea etellata 6 of the western At1antic than to that of the eastern. The reduced habitat diversity of Fernando de Noronha's rocky coasts is probably responsible for the scarcity of some other species. The 1ack of estuarine and euryhaline forms, for examp1e, are due to the absence of significant fresh water sup1ies (Matthews & Kempf, 1970; Fausto Filho, 1974 
Myrichthys oculZatus
Lactophrys trigonus
Abudefduf saxatiZis
Anisotremus virginicus
Epine'pne lus sp uncountable number of microhabitats, provide abundant food and substrate for a more diversified fauna. The absence of bands of barnacles and of dense covers of macroalgae on the intertidal zone is due, pethaps, to the activities of the dense populatíon of grazers, such as Co~etta and S~phonaAia,known, in other parts of the world, to be able to dislodge newly-settled larva of sessile animaIs, as they scrape the substrate (see Steneck & Watling, 1982 Randall, 1967) , are probably limiting the size of their populations. The scarcity of sea urchins, along with the dominance of algae known to produce chemical feeding deterrents or to have a calcareous nature, points towards a strong pressure by predators, with fishes probably playing a key role in the maintenance of the structure of this subtidal community. AlI these considerations need to be experimentally checked.
Recommendation: the protection of the archipelago
Being an oceanic archipelago, Fernando de Noronha has great scientific importance. The ecological interactions of its marine flora and fauna (with several endemic species), for instance, remain almost completely unstudied. Moreover, the existence of clear and warm waters most of the year makes the archipelago excelent for diving. For this reason, specially, the region has arisen a growing interest in tourism. However, it is obvious that this activity should be carefully planned in order to protect the marine life and scenery of this, so far, tropical paradise. Otherwise. ,. as has a1ready occurred on 1and, the original fauna and flora could be complete1y changed or destroyed.
We be1ieve that a wisely p1anned touristic business, with a significant part of its profits invested in the conservation and study of the area, is the most feasible alternative for protecting the region from further degradation. Therefore, we strongly recommend the establishment of a National Park in the Fernando de Noronha Archipelago.
